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ABSTRACT 

PURPOSE: To obtain a gate insulating film for an insulated gate type field 
effect transistor with high gate insulating withstand voltage and low 
interface level density by forming the gate insulating film of the 
insulated gate type field effect transistor through plasma CVD process 
using monosilane derivative gas containing at least one element selected 
from chlorine and fluorine. 

CONSTITUTION: A gate insulating film 104 is formed by plasma CVD process 
using monosilane derivative gas containing at least one element selected 
from chlorine and fluorine. According to one example of the film forming 
method, dichlorosilane and oxygen or nitrous oxide are introduced in a 
plasma CVD device as reaction gas, and substrate temperature is held at 200 
deg.C-450 deg.C and a high frequency voltage is applied to decompose the 
gas to form the oxide film. In addition to this, the film formation carried 
out by mixing hydrogen chloride with monosilane or monosilane derivative 
leads to the same effect. 



DIALOG(R)FiIe 352:Derwent WPI 
(c) 2000 Derwent Info Ltd. AJ1 rts. reserv. 
008587335 * "Image available** 
WPIAcc No: 1991-091367/199113 
XRAM Acc No: C91-039183 
XRPX Acc No: N91-070525 

Mfr. of insulated-gate FET - by forming gate insulation film by plasma 
CVD using mono-silane deriv. gas contg. chlorine or fluorine NoAbstract 
Dwg 1/2 

Patent Assignee: SEIKO EPSON CORP (SHIH ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 3036767 A 19910218 JP 89172327 A 19890704 199113 B 

Priority Applications (No Type Date): JP 89172327 A 19890704 

Title Terms: MANUFACTURE; INSULATE; GATE; FET; FORMING; GATE; INSULATE- 
FILM; PLASMA; CVD; MONO; SILANE; DERIVATIVE; GAS; CONTAIN- CHLORINE- 
FLUORINE; NOABSTRACT 

Index Terms/Additional Words: FIELD; EFFECT; TRANSISTOR; CHEMICAL- VAPOUR- 
DEPOSIT 

Derwent Class: L03; Ull; U12 

International Patent Class (Additional): H01L-021/20; H01L-029/78 
File Segment: CPI; EPI 



JE If 9 

<® b * s n & fr (jp) <s>m&&mi&m 
®int.ci. 5 sfcsoffi^- ffnmm&s? <®&m ^3^(1991) 2 mss 

H 01 L 29/7B4 

21/205 7739— 5 F 

9Q56-5F H 01 L 29/78 3 1 1 G 

®& m ¥1-172327 

@tii 61 ¥1(1989)7/! 4 B 

®« a A #a± is* ship 



QUO? 
l. aw©** 

i ) *a»y - k s« j- 5vi>*#©y-h 

3 > fiEttay- v*;x * © * -r y * * 

t e'ast * r * a * sc i xtta«S2ffi«<o^* 

* it ■ o it a b 

3. «HH©ar«i*Kaa 

t * a -t (D « Ji fl- Jff ] 

— 369 



m * * aa-cs*«a^ffl^s-f * — i> * 
a r- *• ttmmzm&r ztiUBtumm t a t a 

ft, A S He tL. a o o - i 2 o o*CEffcD*a 

(2) HJfcTcrCTttT 
* *f «> W JH ** ifc 9* C V D Tig ffl r ttft K * 

Hfl* 1 * ^ nm is *c A? <o 3S ^ * 3? s u r as j$ -r 



<K v* » » y - h5«Hi»« z/ *J x * la <o v - 

X7cvDa-f)gutfcc * * 1* a * r *. 
c * mm ] 

ff*-ftUT»»h3V27X^ (TFT) *B& 
» 1H i: « v> T. ( a > li, 5 38 # © 

a***»«*4>%»&#aw ioijik *, y =1 v 
m 102* jg«r 4x«-c»s. 

* a $ 

< 1 > tt&aat**£a~ 1 5 o^saojtttw 

a3*^*.J=rV£&«*^ 2 0 0 - 3 0 0 leaflet 

iifnviicB-fflys-AtfTi Ana 

fit « V\ # ft K V y ^VRttdf-^XJQtRr** 

a jHfliastta 0 o^cui^s^ k. 4 
o 0-5 o o-cs**Ti«tJ:tf^i»c]»j|i 

-370 



f3f*3¥3-36767(2) 
mm 1 0 oa-2 o o o a m & (d > v 3 > si « b 
siB-6 0 o-caatsi* u <;i/7'/iu 

RlterfxtSJSSfit^AU K « « x * /n? 

>fl*K*l 0 O A - 2 O O O 

0 # i* at * 4. & u «»arffittc:*ticj«£* 

ftStOTtta<, « it ML X X 9 * il * ife, 

i»?e4isii?t*istf«5, j» *& s * # **, 

kT*eiV»j3>M 103** 3 *L 

ttv^r, & - (o 7 - - * *ff -5, fi^flcwaa 

> # 0 j£ * n *. jsa % $» — — * jt tr s - at> 

ay*, * <d a & i±. as&isftsconr (n 

300HC*aASk)B|EpcO**flOaE«SfjB 

co, #aaa: **ja a -c & a t bj * 1 5c rb * 

RtfWHTSCtfeS*. ^ ft < 4) 3 o o 
*CW±(OafltTtt 2 O-C/^Jt ») 3 I* # ffl S flf 

(3T/*io*a^»aaai«ttcia« lv>) 

Tafltt»<rj;J:}fT4iH»t>o^Htt^4< 4 
(2) SK«« fit 1 S O O^CSflETjat 



55 - © T =• - * & tt, 5 5 0 t^ 6 5 0 t8A 
©J»ffia*Bt^lffl-4 0^B8SKfT-5fc, * # <D 
NJHt£tt£;8£d<jec>K f3»Ut&l~2*m<o 
^ S 2 (O fl V >J 3 V ii BJl ? n 5. 55 

0 «C ~ 8 5 OiC«TO^a^ifi(0^]|ttft%tfi 
tf. ( 1 ) <0 1§ fc P9 filC * ft < fc O 3 OO-CJH 

toisattt2oic/d (su<it s*c/») 

(3) Sffiaffla»3 0 0<C*iS;t«fcjH*a)* 
«Itt?^f:«tlOt^^ 5 5 5 O-Cfl 

ffor--^-c«**coKa^fic: o ft < * * £ 

J*U&K*l3llJScJll,fci83'tt, < 1 1 O > t 
< a< l ooxcfifl V *« » £ 

a<t-f«Ck**fflS?-C**. -WkUTtt, Xe 
ClX*J/7W-tT(«* 3 0 8 n in ) * J8 W 
H 31 3*1*0. 1-1. O J^cm ,, SJJE-el*-l 
Q /x * X MrtAxft+na) H#r*^<D*f* 

&MJH<DJSffittftJttt* h 9 v 27 x * ft e o ft _t 

* t\ w^tf8 5ox;«£6tfi»>raaa. ioo 



3-36767 (3) 
»1B (c) tt, XS (b) J:DS^»rS<oj» 

& ma m v n & t& & v » a >jb i 03 * « & a -r * x 

M, X S ( c ) tt, *<wk*T3S 
X3(b>-CtSffl£52£-Cl$ajSCS^«&^ 

a a ^ 'J 3 ^ w io3© & fifti?H:&rut>3< & v^. 

» LPCVDftt 5 0 0 ^* 5 6 0 'Cgfifl) 

E««ffs-*fc*&*Hu * © is a *t so» 

<b) ^ »j » v> fliBE t? j»«sr * ^ k -c. se^ig 
a v v 3 >*©**§firt;*K«*isa<fc£-&sxs 

*att*CfcjWffi*fcfe*. *<D*gJJL Jgftrt;* 

— >K A r 1/ - IT ■ He - M e P-f^*fflv\ft 

» 1 ffl < d ) tt. y - KttttB 10 4 4. m. * L 
< tt»K(0«(Di>ft< fc fc-#©3c«*^tr*y 

JEat^*Xffl-C**^ f£3fe©*fffiCVDi**e^j£l, 
&«ftHtt, *fi»Wffi*iffi<. Si/SiO,©# 

© * K tt»*(OW«>^tt< fc *> - CD 7C Jft 

^"PSt-k* 1 , a<r© « It© IS SB! A» fc tt o 
a. & Jg # & © — ft t UTtt, t5X7CVD8 
H»C £ IS ^ t t t, *; ^ p p v 7 V <Si 

H » C 1 , ) Xtfflt*fcU<ttfflRffcfflJ* <N*0) 

* « a u a « s at 2 o o*c^4 s otsscfi 

X«»*8J]I]L>tf*$ajSU ft ft J» « *£ A 

Tz>m(Dxmifi&z m a, *; ^ b n ^ ^ v <o « t> 



OK. ^./^tin^^y (SiHjCl). = ft 
V7y<SiKCls)« BtflS»X(SlCl.) 
, */7**U5/^V<SiHjFK i?7/U*n 

(3iHiF*>, Mi7**P*y,v <S 
i H F » ) „ fi^ftSX (Si F.) 9^ ffijfc* 

* o a a» *^f-5>*L<r**/i/^i/ 

B^tttrxiciaffcTfcSR (HCl) * « # b T f«H 

^t3effc?-fr*^^^WS»T?*S. HI*. & ft R 
*& S* tt* J/ ? n o J/ 5 y ^ 0 f y V ^ V « 

» » e * » < u »ffi*fa»ar*fc<f*fc^$ 
straps*, * © a a a. wT<ojt-5fc««$ti. 



^B3¥3-367G7(4> 

a *. «vk. * s f $ y # * <o ttm* m & * z 
* *2H(a)iitrsB2!a(b)»cirxitta 

T, 201 IX •* y ^ ^ > XT X © SSJft 2021*^^12 
^e/7y#^flJSfi«wt. (a) T?tt, 

JS«J!lttJ»Ctti;^ oa V5 yji i o o X-cd&o. 

38 2 H (b> ?tttfX*S*Xx? 



* S. ififc. BIB (e) Ttt, ¥««XfHT 

TFT*j&j52f*a»d*0ifcUTvi:5. hic»v* 
v-x-Ku-ry««L io7H b IBJ a » v iobh: 
- « * 1 1 tt, y - v - x - f 

S5 U «HlI«»a«CVDil X * 
MOtflKoiBitK«n.K + i} RSMlt 

*» =fir a t ft 



X. » ft <fc j£ tt H 9 0 O t - 1 2 O 0 "C^JSCDB 
S ** * o fc. U * U i-577X7CV 

T«<K*t3t*»vx£^ SMfc H # 35 12 *C fc: * »> « 



-372- 



*a#SSGi&^&B**<D8£«a»JSir*K<, fit * SB © 
< filita kv^^»*t*«. EC, i> ? n ta v 
* /B v\ W a VI 102 J: co SflSHftJP ■ 

aa^fl[>?5*»Hft»*L^o. » <t h * * « -r 

Jfit * fi & t? £ 

k h e> i\ ±atq>;trx*ja^-c, c v d i& ec 

<0 ^ «tt * 1 0 " ~ 1 0"/cro»a««OK-X 
ITfI^atr*©2fte]Jf*«. W K - X * *» 

K » * J: -5 fc, v t h t«»t*c t *-et «. 
5£oT, CMOSS0TFT3)f?S35ttTfi*^ 
tav»T*P c h, Nch«a«Wfc:^ry** 

k - :/ * r £fH*w-<axs-e**:/**K 

* * B8 tt. * l 0 © 3* » £Uc L fc « fc:, 
AttSes P o 1 y - 3 i T FTfcfta-CJIgJK-CS 

a v v a v ±a> *f - ► w»bl • 
« e a * v a v . # a « v v 3 > * <o # * m a v 

-373 



ftt%¥ 3-36767(5) 
O Ocm»/Y - s e c 0 »Bft1£til£ 

iftTFTJto*«Aft»ttatft6nfc. 

tt r v * ■= r # x x ip * < t fedtfS*o75X 

B Jb-T 

-c, vth <usv\«^je) *«^rs#«*a 

*> T W 3* T * 0ftU3iStJEEELf^»Si^ 
V 3 V T F T T tt, N f t v * A |. 7 v y ^ jf *i 

v * a* i- 3 > i» ; * i V A V ^ > V h ISJ in 

n is e» tea y - ^s^9»ii?£isi:j£i? 

IC*. « IB! » S EH * * a V K K * 

»<, *ffi*ffia«<o<gv>8fc{fcB3£fcs-cjeiS-r 

* £ i: # T S *. 3- JS ffi V 'J 3 v _fc K: * » 

fcii#J:0fe, JfiJ5#ffi*S5<. ffi«{St9ff« 

» * a s. -totem. jft»tt*AHtt»J:K:vtt 



m vB&um «t « a n x -r » * £ & m t 

US (a) - (e) tt*«]9J<D*tt«fc:*W 

» 2 H (a) Str* 2 0 (b) tt jfXjBS(09 
-f a ^ y - K©IEI«ia-C*a. 



n fnJ¥3-36767 (6) 

107 --- srattttB 

108 . . . 3 V ^ h 5t 
103 £ U 

201 ■EVJ/^XDJ&fl 

W ± 

«MA#S± IS * 3 = 0 < AS 1 « ) 



102 1/ V 3 V JB 

103 ... i/ y a > » 

104 ■ •• y - h w tin 
las ... y - h *a 

ioo . . . y-x • Fu-f y«« 



102 i/OlOM 



<b) 



103 Atiutatifci'us:* 



101 



5 



103 107 «m 




10/ *-H 



101 



3 










Dopo»7 



55 B 

SI 2 H < a > 




-374- 



